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ABSTRACT : 



CHG DATE=20050329 STATUS=0>An automobile slide adjuster includes a 
lower 

rail to be secured to a vehicle body and an upper rail slidably 
mounted on the 

lower rail. A plurality of rolling elements are disposed between the 
upper and 

lower rails at a lower portion thereof. The upper rail has a 
plurality of 

upward protrusions formed on an upper portion thereof and also has an 
elongated 

opening formed along a lower edge of each of the plurality of upward 
protrusions. The upward protrusions are held in sliding contact with 
a portion 
of the lower rail. 
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(54) Automobile slide adjuster 



(57) An automobile slide adjuster includes a lower rality of upward protrusions formed on an upper portion 

rail to be secured to a vehicle body and an upper rail thereof and also has an elongated opening formed 

slidably mounted on the lower rail. A plurality of rolling along a tower edge of each of the plurality of upward 

elements are disposed between the upper and lower protrusions. The upward protrusions are held in sliding 

rails at a lower portion thereof. The upper rail has a plu- contact with a portion of the lower rail. 

Fig. 7 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] The present invention relates to a slide adjust- 
er for use in adjusting the position of an automobile seat 
in a direction longitudinally of a vehicle body. 

2. Description of the Related Art 

[0002] Automobile slide adjusters generally include a 
lower rail and an upper rail mounted thereon so as to be 
siidable relative thereto. Some conventional automobile 
slide adjusters include a plurality of rolling elements 
such as, for example, rollers, balls, or the like interposed 
between the lower rail and the upper rail to reduce the 
sliding resistance (see Document 1). Some convention- 
al automobile slide adjusters include a plurality of elastic 
elements made of, for example, a resin interposed be- 
tween the lower rail and the upper rail to eliminate clear- 
ances between the lower rail and the upper rail (see 
Document 2 or 3). Furthermore, some conventional au- 
tomobile slide adjusters include a plurality of projections 
formed on the lower rail or the upper rail to eliminate 
vertical and horizontal looseness (see Document 4,5 or 
6). 

Document 1 : Japanese Laid-Open Patent Publica- 
tion No. 7-266943 

Document 2: Japanese Laid-Open Utility Model 
Publication No. 5-7532 

Document 3: Japanese Laid-Open Utility Model 
Publication No. 5-37554 

Document 4: Japanese Laid-Open Utility Model 
Publication No. 62-79628 

Document 5: Japanese Laid-Open Utility Model 
Publication No. 58-60533 

Document 6: Japanese Laid-Open Utility Model 
Publication No. 58-48536 

[0003] The slide adjuster as disclosed in Document 1 
is of a construction in which both the upper and lower 
rails have ribs formed on surfaces thereof that are op- 
posed to each other and held in contact with the rolling 
elements so that the ribs may absorb variations in the 
interval between the opposing surfaces. Accordingly, 
this slide adjuster requires many component parts and 
a lot of time for the manufacture thereof. 
[0004] In the slide adjuster as disclosed in Document 
2 or 3, the elastic elements act to reduce the sliding re- 
sistance to thereby eliminate generation of noises. How- 
ever, the provision of the elastic elements results in an 
increase in the number of component parts and requires 
a time-consuming assemblage. 
[0005] In the slide adjuster as disclosed in Document 
4, 5 or 6, vertical and horizontal looseness is eliminated 



by the projections formed on the lower rail or the upper 
rail, but this slide adjuster involves a problem in that the 
sliding resistance cannot be readily stabilized due to 
variations in the size of the upper or lower rail. Further- 
5 more, a high dimensional accuracy is required, resulting 
in a reduction in productivity. 

SUMMARY OF THE INVENTION 

10 [0006] The present invention has been developed to 
overcome the above-described disadvantages. 
[0007] It is accordingly an objective of the present in- 
vention to provide a highly reliable automobile slide ad- 
juster of a simple construction, which is capable of re- 
's ducing the number of component parts or the assem- 
bling work and in which the sliding resistance is stabi- 
lized. 

[0008] In accomplishing the above and other objec- 
tives, the automobile slide adjuster according to the 

20 present invention includes a lower rail to be secured to 
a vehicle body, an upper rail slidably mounted on the 
lower rail, and a plurality of rolling elements disposed 
between the upper and lower rails at a lower portion 
thereof. The upper rail has a plurality of upward protru- 

25 sions formed on an upper portion thereof and also has 
an elongated opening formed along a lower edge of 
each of the plurality of upward protrusions. The upward 
protrusions are held in sliding contact with a portion of 
the lower rail. 

30 [0009] A vertical distance between centers of the roll- 
ing elements and tops of the upward protrusions is so 
set as to be greater than or equal to a vertical distance 
between the centers of the rolling elements and the por- 
tion of the lower rail. 

35 [0010] The lower rail has an upper wall, while the up- 
per rail has an inner side wall, an outer side wall, and 
an outwardly extending wall extending outwardly from 
an upper edge of the outer side wall, wherein the upward 
protrusions are formed on the outwardly extending wall 

40 of the upper rail and held in sliding contact with an inner 
surface of the upper wall of the lower rail. 
[0011] The upper rail has an inclined lower wall 
formed between the inner and outer side walls, and the 
rolling elements are held in contact with the inclined low- 

45 erwall. 

[0012] The above-described construction requires no 
rolling elements at an upper portion of the upper and 
lower rails, making it possible to reduce the number of 
component parts or the assembling work. Furthermore, 

50 the elongated opening formed along the lower edge of 
each upward protrusion provides the upward protrusion 
with vertical elasticity. Accordingly, even if dimensional 
variations of the lower rail or the upper rail exist, the ver- 
tical elasticity of the upward protrusion can absorb such 

55 dimensional variations and, hence, the sliding resist- 
ance is stabilized and the productivity is enhanced. 
[0013] Also, the upper portion of the lower rail is par- 
tially held in sliding contact with the upper portion of the 
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upper rail via only the upward protrusions, making it pos- 
sible to further stabilize the sliding resistance and pro- 
vide a highly reliable automobile slide adjuster of a sim- 
ple construction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The above and other objectives and features 
of the present invention will become more apparent from 
the following description of a preferred embodiment 
thereof with reference to the accompanying drawings, 
throughout which like parts are designated by like refer- 
ence numerals, and wherein: 

Fig. 1 is a perspective view of automobile slide ad- 
justers according to the present invention; 
Fig. 2 is an exploded perspective view of one of the 
automobile slide adjusters of Fig. 1 ; 
Fig. 3 is an exploded perspective view of a portion 
of the automobile slide adjuster of Fig. 2; 
Fig. 4 is a vertical sectional view of the automobile 
slide adjuster of Fig. 2, particularly depicting a con- 
dition in which an upper rail is locked with respect 
to a lower rail by a lock mechanism; 
Fig. 5 is a vertical sectional view of the automobile 
slide adjuster of Fig. 2 for explaining the allowance 
setting of the upper and lower rails; 
Fig. 6 is a bottom plan view, partly in section, of a 
lock member shown in Fig. 2 and the upper and low- 
er rails, particularly depicting a relationship be- 
tween lock pieces of the lock member and lock 
holes of the upper and lower rails; 
Fig. 7 is a side view of the upper rail, particularly 
depicting upward protrusions formed on the upper 
rail in front of and behind the lock holes; 
Fig. 8 is a sectional view taken along line Xlll-XIII 
in Fig. 7; 

Fig. 9 is a view similar to Fig. 7, particularly depicting 
a modification thereof; 

Fig. 1 0 is a view similar to Fig. 7, particularly depict- 
ing another modification thereof; 
Fig. 11 is a view similar to Fig. 7, particularly depict- 
ing a further modification thereof; 
Fig. 1 2 is a perspective view of a portion of the upper 
rail, particularly depicting a still further modification 
of the upward protrusions; and 
Fig. 13 is a view similar to Fig. 12, particularly de- 
picting a modification thereof. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[001 5] This application is based on an application No. 
2003-324957 filed September 17, 2003 in Japan, the 
content of which is herein expressly incorporated by ref- 
erence in its entirety. 

[0016] Referring now to the drawings, there is shown 
in Fig. 1 an automobile slide adjuster S embodying the 
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present invention, which is disposed on each side of a 
seat (not shown) for use in adjusting the position of the 
seat in the longitudinal direction of a vehicle body. Be- 
cause the pair of slide adjusters S are symmetric with 

5 respect to the longitudinal centerline of the seat, only 
one of them that is positioned on the right-hand side as 
viewed from a seat occupant is explained hereinafter. 
[001 7] As shown in Figs. 1 and 2, the automobile slide 
adjuster S includes a lower rail 2 and an upper rail 4 

io mounted thereon so as to be slidable relative thereto in 
the longitudinal direction thereof. The lower rail 2 is rig- 
idly secured to a vehicle floor via front and rear brackets 
6, 8, while a side frame 1 0 forming a seat cushion frame 
is rigidly secured to the upper frame 4. 

is [0018] As shown in Figs. 2 to 4, the lower rail 2 has a 
cross section generally in the form of a figure "IT and 
includes a bottom wall 2a, two outer side walls 2b ex- 
tending upwardly from respective side edges of the bot- 
tom wall 2a, two upper walls 2c extending horizontally 

20 inwardly from upper edges of the two outer side walls 
2b, respectively, and two inner side walls 2d extending 
downwardly from inner edges of the two upper walls 2c, 
respectively. Each of the inner side walls 2d has a 
number of rectangular lock holes 2e defined therein at 

25 regular intervals. 

[0019] On the other hand, the upper rail 4 has a cross 
section generally in the form of an inverted figure of "U n 
and includes an upper wall 4a, two inner side walls 4b 
extending downwardly from respective side edges of the 

30 upper wall 4a, two inclined lower walls 4c extending out- 
wardly and obliquely upwardly from lower edges of the 
two inner side walls 4b, respectively, two outer side walls 
4d extending upwardly from outer edges of the two in- 
clined lower walls 4c, respectively, and two outwardly 

35 extending walls 4e extending horizontally outwardly 
from upper edges of the two outer side walls 4d, respec- 
tively. 

[0020] Each of the outer side walls 2b of the lower rail 
2 is located outside an associated one of the outer side 

40 walls 4d of the upper rail 4. Each of the upper walls 2c 
of the lower rail 2 is located above an associated one of 
the outwardly extending walls 4e of the upper rail 4. 
Each of the inner side walls 2d of the lower rail 2 is lo- 
cated between an associated one of the inner side walls 

45 4b and an associated one of the outer side walls 4d of 
the upper rail 4. 

[0021] A retainer 1 4 for rotatably retaining a plurality 
of spherical elements (rolling elements) 12 is mounted 
on the bottom wall 2a of the lower rail 2 at each of front 

50 and rear end portions thereof. The retainer 14 has a 
cross section generally in the form of an inverted figure 
of "IT. The retainer 14 also has two recesses 14a de- 
fined therein at a predetermined interval on each side 
thereof, in each of which one of the spherical elements 

55 1 2 is accommodated that is held in contact with the side 
edge of the bottom wall 2a of the lower rail 2 and with 
the inclined lower wall 4c of the upper rail 4 so that the 
upper rail 4 may slide smoothly with respect to the lower 
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rail 2 (see Figs. 4 and 5). 
[0022] In the automobile slide adjuster S according to 
the present invention, the allowance setting is so made 
as to satisfy a relationship a^b, 
where a: vertical distance between the center of the 
spherical element 12 and the inner surface (lower sur- 
face) of the upper wall 2c of the lower rail 2, and 

b: vertical distance between the center of the 
spherical element 12 and the top of an upward protru- 
sion (explained later) 4m formed on the outwardly ex- 
tending wall 4e of the upper rail 4. 
[0023] More specifically, the dimensional control of 
the slide adjuster is made based on the height of the 
upward protrusion 4m on the outwardly extending wall 
4e of the upper rail 4 such that the size (b) of the upper 
rail 4 is greater than or equal to the size (a) of the lower 
rail 2. Furthermore, because an elongated opening 4n 
is formed along a lower edge of the upward protrusion 
4m as explained later, the upward protrusion 4m acts to 
absorb variations in the size of the upper or lower rail 4, 
2, making it possible to readily assemble them together 
without increasing the sliding resistance. 
[0024] The upper rail 4 has a generally rectangular 
lock member insertion hole 4f defined in the upper wall 
4a substantially at the center in the longitudinal direction 
thereof, and a lock member (explained later) is inserted 
in the lock member insertion hole 4f. The upper rail 4 
also has a plurality of (for example, five) generally rec- 
tangular lock holes 4g, 4h defined in each of the inner 
side wall 4b and the outer side wall 4d, which are both 
positioned on the center side of the seat, at a location 
in the proximity to the lock member insertion hole 4f in 
the upper wall 4a. As shown in Fig. 6, the width of the 
lock holes 2e in the lower rail 2 and that of the lock holes 
4g, 4h in the upper rail 4 are determined in accordance 
with a tapered shape of lock pieces 42a of a lock mem- 
ber 42 such that the lock holes 4g in the inner side wall 
4b of the upper rail 4, the lock holes 2e in the lower rail 
2, and the lock holes 4h in the outer side wall 4d of the 
upper rail 4 become narrow in this order. 
[0025] The upper rail 4 further has two lock member 
mounting portions 4k integrally formed therewith on re- 
spective sides of the lock member insertion hole 4f in 
the widthwise direction thereof by selectively cutting and 
raising a portion of the upper wail 4a so that the inner 
side wails 4b may extend upwardly to a predetermined 
level above the upper wall 4a. Each of the lock member 
mounting portions 4k has a generally rectangular en- 
gagement hole 41 defined therein. 
[0026] A generally cylindrical support shaft 40 made 
of a resin is mounted on one of the lock member mount- 
ing portions 4k, and a lock member 42 is rotatably 
mounted on the support shaft 40 and always biased in 
a direction of an arrow F by a plate spring 44. The sup- 
port shaft 40 has two planar portions 40a formed on re- 
spective sides of an intermediate portion in the longitu- 
dinal direction thereof, and an insertion groove 40b, into 
which one of the lock member mounting portions 4k of 
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the upper rail 4 is inserted, is formed between the two 
planar portions 40a. The width of the insertion groove 
40b is so set as to be slightly smaller than that of the 
lock member mounting portions 4k of the upper rail 4. A 

5 retaining protrusion 40c is formed on one of two oppos- 
ing inner side walls of the insertion groove 40b. 
[0027] The lock member 42 has a curved cross sec- 
tion and a comb-shaped distal end (lower end) having 
a plurality of (for example, five) tapered lock pieces 42a. 

10 The lock pieces 42a protrude inwardly toward the center 
of the seat so as to be inserted into some of the lock 
holes 2e in the lower rail 2 and into the lock holes 4g, 
4h in the upper rail 4 to lock the upper rail 4 with respect 
to the lower rail 2. The lock member 42 also has an en- 

15 gagement portion 42b formed at a proximal end (upper 
end) thereof so as to protrude inwardly toward the center 
of the seat. An operation rod (explained later) is engage- 
able with the engagement portion 42b to operate the 
lock member 42. The lock member 42 further has an 

20 arcuated sliding portion 42c formed outwardly of the en- 
gagement portion 42b. The sliding portion 42c has an 
internal diameter nearly equal to an external diameter 
of the support shaft 40 so that the sliding portion 42c 
can be readily mounted on the support shaft 40. A rec- 

25 tangular opening 42d, into which one end (upper end) 
of the plate spring 44 is loosely inserted, is formed in a 
portion of the sliding portion 42c and in the vicinity there- 
of. 

[0028] As is the case with the lock member 42, the 

30 plate spring 44 has a curved cross section. The plate 
spring 44 also has two contact portions 44a, 44b formed 
at opposite ends thereof, that are held in contact with 
the inner side wall 4b of the upper rail 4 and with proxi- 
mal end portions of the lock pieces 42a of the lock mem- 

35 ber 42, respectively. 

[0029] When the lock member 42 is mounted on the 
upper rail 4, the support shaft 40 is first fitted on the in- 
side of the sliding portion 42c of the lock member 42, 
and the lock pieces 42a of the lock member 42 are sub- 

40 sequently inserted into some of the lock holes 2e in the 
lower rail 2 and into the lock holes 4g, 4h in the upper 
rail 4. Thereafter, the lock member mounting portion 4k 
of the upper rail 4 is press-fitted into the insertion groove 
40b in the support shaft 40, and the retaining protrusion 

45 40c formed on one of the inner side walls of the insertion 
groove 40b is engaged in the generally rectangular en- 
gagement hole 41 formed in the lock member mounting 
portion 4k of the upper rail 4. The plate spring 44 is then 
fitted on the lock member 42 in such a manner that one 

50 end of the plate spring 44 is loosely inserted into the 
rectangular opening 42d in the lock member 42, and the 
contact portion 44a formed at such end of the plate 
spring 44 is brought into contact with the inner side wall 
4b of the upper rail 4, while the contact portion 44b 

55 formed at the other end of the plate spring 44 is brought 
into contact with the proximal end portions of the lock 
pieces 42a of the lock member 42, thereby always bi- 
asing the lock member 42 in the direction of the arrow F. 
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[0030] Alternatively, the lock member mounting por- 
tion 4k of the upper rail 4 may be first press-fitted into 
the insertion groove 40b in the support shaft 40, and the 
retaining protrusion 40c on the inner side wall of the in- 
sertion groove 40b is engaged in the generally rectan- 5 
gular engagement hole 41 in the lock member mounting 
portion 4k of the upper rail 4. In this case, the sliding 
portion 42c of the lock member 42 is subsequently fitted 
on the support shaft 40, and the lock pieces 42a of the 
lock member 42 are inserted into some of the lock holes 10 
2e in the lower rail 2 and into the lock holes 4g, 4h in 
the upper rail 4. 

[0031] The side frame 10 mounted on the upper rail 
4 has a bottom wall 1 0a secured to the upper wall 4a of 
the upper rail 4 and a side wall 1 0b extending upwardly is 
from the bottom wall 10a. The bottom wall 10a has a 
generally rectangular lock member insertion recess 1 0c 
defined in an intermediate portion in the longitudinal di- 
rection thereof, which communicates with the lock mem- 
ber insertion hole 4f formed in the upper rail 4. An L- 20 
shaped bracket 46 is secured to a front end of the side 
frame 10, and an operation rod 48 is hingedly connected 
at a central portion thereof to the bracket 46. A front end 
of the operation rod 48 is covered with a press-in piece 
50, which is in turn press-fitted into one end of an oper- 25 
ation pipe or member 34 as shown in Fig. 1 that is bent 
in the form of a figure "IT. The operation rod 48 has a 
spring-holding protrusion 48a integrally formed there- 
with at a location rearwardly of the front end thereof, and 
one end of a spring 52 is held by the spring-holding pro- 30 
trusion 48a, while the other end of the spring 52 is held 
by the side frame 10, thereby always biasing the front 
end of the operation rod 48 downwardly. The operation 
rod 48 also has an inwardly bent pressure piece 48b 
integrally formed therewith at a rear end thereof, which 35 
is positioned above the engagement portion 42b of the 
lock member 42, so that the pressure piece 48b may 
engage with or disengage from the engagement portion 
42b to lock or unlock the upper rail 4 with respect to the 
lower rail 2. 40 
[0032] As shown in Figs. 7 and 8, the upper rail 4 has 
two upward protrusions 4m formed on each outwardly 
extending wall 4e in front of and behind the lock holes 
4h at a predetermined interval. An elongated opening 
4n extending along a lower edge of each upward pro- 
trusion 4m is formed in a curved portion between the 
outer side wall 4d and the outwardly extending wall 4e 
at a location adjoining the upward protrusion 4m. Each 
upward protrusion 4m is formed by first forming an elon- 
gated opening 4n of a predetermined length in the so 
curved portion between the outer side wall 4d and the 
outwardly extending wall 4e at a location in front of or 
behind the lock holes 4h and by subsequently slightly 
lifting and curving a portion of the outwardly extending 
wall 4e that forms an upper edge of the elongated open- ss 
ing 4n. 

[0033] Figs. 9 to 1 1 depict several modifications of the 
upward protrusions 4m. Each upward protrusion 4m as 



shown in Fig. 9 has a flat portion 4m1 formed at the cent- 
er thereof and two inclined portions 4m2 formed be- 
tween the flat portion 4m1 and the outwardly extending 
wall 4e. Each upward protrusion 4m as shown in Fig. 1 0 
is in the form of a sloping roof having a top where two 
inclined portions 4m3 meet. Each upward protrusion 4m 
as shown in Fig. 11 has a relatively small arcuated pro- 
trusion 4m4 formed at the center thereof. 
[0034] The upper rail 4 may have no outwardly ex- 
tending walls 4e. In this case, it is sufficient if the upward 
protrusions are formed on upper portions of the outer 
side walls 4d. 

[0035] Fig. 12 depicts the upward protrusions 4m 
formed on the upper portions of the outer side walls 4d 
in front of or behind the lock holes 4h. Each upward pro- 
trusion 4m is in the form of a trapezoid, and an elongated 
opening 4n is formed below the upward protrusion 4m. 
[0036] Fig. 13 depicts a modification of the upward 
protrusion 4m shown in Fig. 12. The modification as 
shown in Fig. 13 has two bent portions formed above 
opposite ends of the elongated opening 4n and two bent 
portions formed at front and rear ends of the trapezoidal 
upward protrusion 4m, which is extended outwardly and 
positioned between the outer side wall 2b and the inner 
side wall 2d of the lower rail 2. 

[0037] The automobile slide adjuster S of the above- 
described construction operates as follows. 
[0038] When the automobile is running, the lock piec- 
es 42a of the lock member 42 biased by the plate spring 
44 are retained in some of the lock holes 2e in the lower 
rail 2 and in the lock holes 4g, 4h in the upper rail 4 (see 
Fig. 4). Because the lock holes 4g in the upper rail 4, 
the lock holes 2e in the lower rail 2, and the lock holes 
4h in the upper rail 4 become narrow in this order in ac- 
cordance with the tapered shape of the lock pieces 42a, 
the upper rail 4 is securely locked on the lower rail 2 and, 
hence, the seat mounted on the upper rail 4 is held at a 
predetermined position. 

[0039] When the automobile is not running and when 
the operation member 34 positioned below the front end 
of the seat is lifted to adjust the position of the seat, the 
operation rod 48 rotates in a direction of an arrow G, 
and the rear end thereof moves down. As a result, the 
engagement portion 42b of the lock member 42 is 
pressed down by the pressure piece 48b formed at the 
rear end of the operation rod 48 against the biasing force 
of the plate spring 44, thereby rotating the lock member 
42 about the support shaft 40 in a direction counter to 
the direction of the arrow F. Accordingly, the lock pieces 
42a of the lock member 42 are disengaged from the lock 
holes 2e in the lower rail 2 and the lock holes 4g, 4h in 
the upper rail 4, thereby releasing the lock of the upper 
rail 4 relative to the lower rail 2. 
[0040] When a load is subsequently applied in the lon- 
gitudinal direction of the seat, the upper rail 4 slides on 
the lower rail 2 via the spherical elements 12 rotatably 
retained in the retainers 1 4. When the operation mem- 
ber 34 is released at a desired position, the operation 
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rod 48 rotates in a direction counter to the direction of 
the arrow G by the weight of the operation member 34 
and, hence, the rear end of the operation rod 48 moves 
up. As a result, the lock member 42 is rotated in the di- 
rection of the arrow F by the biasing force of the plate s 
spring 44, and the lock pieces 42a are again inserted 
into some of the lock holes 2e in the lower rail 2 and into 
the lock holes 4g, 4h in the upper rail 4. The upper rail 
4 is thus locked with respect to the lower rail 2, and the 
seat is held at such desired position. io 
[0041 ] Because a plurality of (two on each side in this 
embodiment) upward protrusions 4m are formed on the 
outwardly extending walls 4e or the outer side walls 4d 
of the upper rail 4 and because only the upward protru- 
sions 4m are held in sliding contact with the inner sur- is 
faces of the upper walls 2c of the lower rail 2, the sliding 
resistance is relatively small and the upper rail 4 slides 
smoothly along the lower rail 2. Furthermore, because 
the elongated openings 4n formed below the upward 
protrusions 4m provide the upward protrusions 4m with 20 
vertical elasticity, even if the manufacturing accuracy 
that has an influence on the sliding resistance of the up- 
per rail 4 relative to the lower rail 2 is lowered to some 
extent due to, for example, dimensional variations of the 
lower rail 2 or the upper rail 4, it can be absorbed by the 25 
elasticity (flexibility) of the upward protrusions 4m. 
[0042] It is to be noted here that although in the 
above-described embodiment two upward protrusions 
4m are provided on each side of the upper rail 4 in the 
proximity to the central lock portion, they may be pro- 30 
vided at other positions. 

[0043] It is also to be noted that although in the above- 
described embodiment the lock member mounting por- 
tion 4k is formed on each side of the lock member in- 
sertion hole 4f , it may be formed on only one side of the 35 
lock member insertion hole 4f close to the center of the 
seat. 

[0044] It is further to be noted that although in the 
above-described embodiment the spherical elements 
12 are employed as the rolling elements to smoothly *o 
slide the upper rail 4 along the lower rail 2, sliding ele- 
ments made of, for example, a resin may be employed 
in place of the rolling elements. 
[0045] Although the present invention has been fully 
described by way of examples with reference to the ac- 45 
companying drawings, it is to be noted here that various 
changes and modifications will be apparent to those 
skilled in the art. Therefore, unless such changes and 
modifications otherwise depart from the spirit and scope 
of the present invention, they should be construed as so 
being included therein. 

Claims 

55 

1 . An automobile slide adjuster comprising: 

a lower rail adapted to be secured to a vehicle 



body; 

an upper rail slidably mounted on the lower rail; 
a plurality of rolling elements disposed between 
the upper and lower rails at a lower portion 
thereof; 

the upper rail having a plurality of upward pro- 
trusions formed on an upper portion thereof, the 
upper rail also having an elongated opening 
formed along a lower edge of each of the plu- 
rality of upward protrusions, 

wherein the upward protrusions are held in 
sliding contact with a portion of the lower rail. 

2. The automobile slide adjuster according to claim 1 , 
wherein a vertical distance between centers of the 
rolling elements and tops of the upward protrusions 
is greater than or equal to a vertical distance be- 
tween the centers of the rolling elements and.the 
portion of the lower rail. 

3. The automobile slide adjuster according to claim 1 , 
wherein the lower rail has an upper wail, while the 
upper rail has an inner side wall, an outer side wall, 
and an outwardly extending wall extending out- 
wardly from an upper edge of the outer side wall, 
and wherein the upward protrusions are formed on 
the outwardly extending wall of the upper rail and 
held in sliding contact with an inner surface of the 
upper wall of the lower rail. 

4. The automobile slide adjuster according to claim 3, 
wherein the upper rail has an inclined lower wall 
formed between the inner and outer side walls, and 
the rolling elements are held in contact with the in- 
clined lower wall. 
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Fig. 2 
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Fig. 5 
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Fig. 9 



4m1 



ODDOO 



4© 



4 m 4ft 



N 



4m3 4m3 



TDDDdO 



4e 



4 m 4n 



F/gr. f V 



□ DODO 



4e 



4m 4ri 



4 4d 



12 



EP 1 516 772 A2 





4m 



4d 



13 



